Phycocyanin prevents methylglyoxal-induced mitochondrial-dependent apoptosis in INS-1 cells by Nrf2.
Methylglyoxal (MG) is a reactive dicarbonyl compound, whose abnormal accumulation in diabetic patients exerts deleterious effects on cells and tissues. The β-cell is the main target cell of Type 2 diabetes, and its insulin secretion injury and cell apoptosis can be due to mitochondrial dysfunction. Previous studies have demonstrated MG induced β-cell apoptosis. However, little is known about the effect of MG on β-cell mitochondrial dysfunction. Phycocyanin (PC) has been demonstrated to possess various biological activities including the effects on diabetic models in vivo. The aim of this study was to determine the protective effect of PC against methylglyoxal (MG)-induced dysfunction in pancreatic β-cell INS-1 and also the mechanism. We demonstrated that MG induced mitochondrial dysfunction by the decline in ATP levels, and the increase of the level of intracellular reactive oxygen species (ROS). Furthermore, MG released cytochrome c and apoptosis-inducing factor (AIF) from the mitochondrion, induced changes in the expression of Bcl-2 family members, activated caspases and increased PARP cleavage. Interestingly, PC activated nuclear erythroid-related factor 2 (Nrf2), and Nrf2 activation as well as antioxidant enzymes HO-1 and glyoxalase 1 (Glo-1) were confirmed to be involved in the mechanisms underlying the protection of PC by RNA interference. Altogether, these results demonstrated that PC prevented mitochondrial-dependent apoptosis in MG-induced INS-1 cells and the effect was associated with Nrf2 activation.